Abstract-To study the efficiency of scientific research and its changes in recent years in Hubei Province, the paper has complemented the existing research, first use the data envelopment analysis (DEA) analyze the efficiency of key universities in Hubei Province, then use DEA method to calculate Malmquist Index and decompose it. The results show that the overall efficiency of scientific research of the college is relatively high, but there are still existing irrational distribution of resources and other issues. Finally, this paper proposes improvements against these issues, and it will provide Government and universities with valuable reference advice.
INTRODUCTION
The strategy of invigorating China through science, technology and education has increased the investment in scientific research. Nowadays, China is in economic transition period. In order to ensure sustainable economic development and lay the foundation of long-term development of the country, we should pay more attention to scientific research. However, Colleges and universities are important platform of scientific research. So it is a very important job to evaluate the efficiency of colleges and universities' scientific research and find out the cause of the waste of resources. It contributes to the full use of research resources.
Hubei is a province with many colleges and universities. Up to 2014, it has 32 provincial Universities, including seven "211 Project" universities and two "985 Project" universities. These universities' research work played an important role in Hubei's economic growth. According to statistics, Hubei Province has invested 68 million yuan to 53 universities as research funding in 2013. However, whether the government has done reasonable allocation of these resources, whether the university has made full and efficient use of research resources remains to be seen. In this paper, DEA method is used to calculate Malmquist index of nine key universities' research efficiency in Hubei province. The result shows that some universities have unreasonable investment and allocation of research resources, according to the result, the paper has come out with proposed improvements for colleges and universities. It will help universities improve research resource utilization while providing valuable suggestions to the government to optimize the allocation of research resources.
The way to study the efficiency of scientific research varies a lot, such as Analytic Hierarchy Process, BSC and comprehensive evaluation with common multiple indicators. However, these methods have significant deficiencies. For example, AHP is quite subjective with a large number of qualitative indicators, and it also does not contribute to decision-making. BSC requires a lot of indicators, and it does not apply to strategy development, in addition, to determine and assign the weights to indicators are more difficult, resulting in a lot of costs during implementation process.
To overcome the shortcomings mentioned above, this paper combines DEA with Malmquist index DEA has unique advantages in performance evaluation method. As we know, multiple-input / multiple-output is the main characteristic of university research system. However, the most prominent advantage of the DEA is to evaluate the effectiveness of the multi-input / multipleoutput system. This is mainly because the DEA does not require pre-determined weight of index rather regard the weight of the input and output as variables. In this way, subjective factors in determining the weights can be avoided. Additionally, DEA method need not determine the relationship between the input and output variables.
Foreign scholars have used DEA method evaluate the performance of the university successfully. Such as Agrell and Steuer (2000) , they used DEA study the performance of in the university faculties in American. Their research includes five evaluation indexes, involving 30 decisionmaking units, and the results showed that DEA is a feasible method in evaluating Universities' performance [2] . Another instance, Worthington,A.C(2008) use Malmquist Index study the varies of teaching efficiency of Australian universities between 1998 to 2003, the results show that the teaching efficiency of Australian university increased by 3.3% per year during this period on average [3] . K Chen and IS Chen (2011) using data envelopment analysis method to study the teaching performance of Taiwan colleges and universities, the results show that 73% of Taiwan's colleges and universities are in a relatively inactive state, the authors also have put forward measures to integrate innovation and reduce costs [4] . These studies are a model of DEA application in terms of performance evaluation research. These previous studies provide a reference example to this paper.
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There have been a lot of Chinese scholars evaluated efficiency of scientific research in colleges and universities with DEA method, representatives are Guangming Hou,Shuicheng Tian [5] . These scholars confirmed the DEA method is feasible and have certain advantages in evaluating the performance of university. However, there are still many defects, such as Lu Genshu (2006) and (2013) . Lu Genshu use DEA method carried out research efficiency of 54 key colleges and universities, similarly, Yin Weihua does it with bootstrap-DEA method. But these universities are not in the same area, so the result can not represent the research efficiency level of specific area [6] [7] . Sun Shimin (2007) using the DEA method evaluate the research efficiency of certain provinces, after a year, Qi Yong (2008) also use DEA method to evaluate the efficiency of scientific research of 21 colleges and universities in Jiangsu Province, but they used only a sectional data in one year, it does not reflect the trends of efficiency of scientific research in universities within certain period of time [8] [9] . Liao Wenqiu (2011) use Malmquist index analyze the universities' efficiency of humanities and social sciences research in Jiangsu province, but this article only used Malmquist index rather than combine DEA model with it, and the data is out of date. So it can not represent current efficiency improvement level [10] .
Stimulated by the foregoing points, the objective of this paper is to propose new methodologies to rectify shortcomings of previous research. Combining Malmquist Index and DEA, this paper studied the research efficiency of nine major universities in Hubei province during 2008 and 2013. By using the basic DEA model, this paper analyzed investment redundancy and output insufficiency in research quantitatively, based on panel data, the development trend of university research efficiency has been studied. Additionally, using DEA method to calculate the Malmquist index and decompose it, we can find the root of the problem from the aspect of technology and efficiency, and then proposed improvements to solve these problems. Finally, the paper speculated that the general colleges and universities have the same situation as the nine representative one. It provides theoretical support to the college in enhancing the efficiency of scientific research, thus contributes to the relevant departments of making decisions.
II. MALMQUIST INDEX
The Malmquist index was first proposed by Malmquist (1953) . Many people use DEA method to calculate the Malmquist index. In this study, the adjacent reference Malmquist index was used. From the period t to t+1, Malmquist index was expressed as [11] : 
E indicates the efficiency value, the superscript is the period of reference set, and indicate the input and output vectors respectively in the corresponding of each period, and indicate the technical efficiency value respectively in the period of T and T+1, Färe(1992) defined their ratio EC as the technical efficiency change of the two periods:
Use to show the change of the leading edge in the period between t and t+1: 
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That means, in this way, the Malmquist index is divided into two parts: the efficiency change and technological change. Through this decomposition, we can find the real cause of the low MI value, and then put forward the improvement measures.
III. INDEX SYSTEM AND DATA SOURCES
Universities' scientific research system is a complex system with multiple inputs and multiple outputs. How to establish the evaluation index concerns the accuracy of the evaluation results, the establishment of the index system should follow the following principles:
 Streamlining the number of indicators.  The indicators should be independent.  The indicators should be typical.  Considering the operability of the index and the ease of data. On the basis of previous studies, this study comprehensively considers the factors of human, financial and material resources and finally select the number of teaching staff and scientific researchers, government funds, enterprises and institutions' entrusting as input indexes, the total number of projects, scientific and technological achievements as output indexes. This paper concerns 9 key universities in Hubei province as decision-making units and uses data from the year 2008 to 2013. The data of this study were compiled by the Ministry of education of the People's Republic of China.
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IV. RESULT
In order to investigate the efficiency variation of decision-making units from 2008 to 2013, Total Factor Productivity (TFP) Malmquist is used to analyze the data. The results show that how much contributes the technical progress or technical efficiency does to the variation of TFP. The Malmquist index is more than 1 means the productivity has been improved, and the Malmquist is less than 1 means the productivity has declined. The Malmquist index is 1 means the productivity is remaining unchanged. The Malmquist index of the decision-making units is shown in As can be seen from TABLE I, only the Malmquist index of B (Huazhong University of Science and Technology) is more than 1in 2008-2009. The number of decision-making units which has a Malmquist index greater than 1 increased to more than 3 from 2009 to 2011, and increased to 6 during 2012 to 2013. The change reflects that the trend of the 9 universities' scientific research efficiency is increasing. In addition, from the specific data point of view, the first few years there has been lower value such as 0.353 and 0.52, after a few years there has been a relatively large value such as 3.032,5.062 and so on, the magnitude of the increase in productivity is bigger and bigger.
Färe R (1994) divided the technical efficiency change (effch) into pure technical efficiency change (Pech) and scale efficiency change (sech) [12] , i.e. Effch* techch= pech* sech Tfpch= * techch (6) The geometric mean of the total factor productivity of each period is decomposed, and the results of TABLE II can be obtained. Table 4 reflects the overall efficiency of the research in 9 colleges and universities between 2008 and 2013. From the perspective of total factor productivity (tfpch), we can see that the total factor productivity is increased from 0.75 to 1.385, and the scale efficiency and pure technical efficiency are more than 1, which indicates that the improvement of total factor productivity is mainly from pure technical efficiency and scale efficiency. It can be seen from the results that the technical efficiency is more than 1only between 2012 and 2013, up to 1.438. According to the formula (6), low efficiency is the main reason of the low total factor productivity, the trend in table 5 can be reflected by Fig.1 . The trend of the change of technical efficiency and total factor productivity curve is very similar, and the two exerted a smooth increasing during past six years. It says that colleges and universities in Hubei consider improving the efficiency of technology as the main battlefield, in addition, pure technical efficiency and scale are the breakthrough point to improve efficiency, because the trend of efficiency curve, pure technical efficiency curve and scale change are consistent, all of them are fluctuate around 1. 
V. CONCLUSIONS AND SUGGESTIONS
Through the analysis above, we can find that most of decision-making units are in the state of relative effectiveness in scientific research. From 2008 to 2013, total factor productivity overall showed a rising trend, but there still exist a lot of problems, and has a great room for improvement. The selected 9 key universities in Hubei Province are representative in terms of efficiency of scientific research, so we can infer from these colleges and universities that other colleges and universities also exist the same problems, universities can take measures for improvement and further optimizing the scientific resources utilization. "985" or "211" University's human and financial resources are relatively abundant, but they accounted for a large proportion in the non-efficiency decision-making units. Many colleges and universities even has remaining resources, so the allocation of resources is unreasonable. To make the scientific research efficiency is relatively effective, it is appropriate to adjust the proportion of scientific research resources, the ratio can be adjusted according to the model of the evaluation results.
B. The Subjective Initiative of the University is Low, and the Transformation Rate of Scientific Research
Results Need to be Improved. The low subjective initiative performances are at low scientific and technological achievements and lesser research project. Taking the results in 2012 as an example, remaining the input unchanged,. The total number of A should be increased by 436 units and the total number of F is increased by 66 units in order to make the decision unit DEA effective. Similarly, the number of scientific and technological achievements is not ideal. The transformation rate of scientific and technological achievements is reflected in the lack of the transfer of the output technology, the improvement of the decisionmaking unit A reached 3929 units, accounting for 70% of the original value. The decision unit F's improved value is up to 158 units, reached 38% of the original value. This shows that universities should fully exert their subjective initiative to make full use of scientific research resources. On the other hand, they shoulds reform the innovation mode and promote the transformation and application of scientific research results and improve the efficiency of scientific research. The government should introduce the relevant incentive policies and mobilize the enthusiasm of scientific research in Colleges and universities and promote the transformation and application of scientific research results through the development of docking projects.
C. The Organization Management and the Scientific
Research System has a Large Improvement Space. Although the number of the decision-making units which total factor productivity increased gradually increased from 2008 to 2013, but the two "985" Engineering Colleges and universities-Huazhong University of Science and Technology and Wuhan University did not act as a leader in the six years. The relevant universities should integrate resources, and take measures to strive for the growth of Malmquist index. The result of Malmquist index decomposition shows that the main reason of low efficiency is the low efficiency of total factor productivity. Hubei university should take advantage of the talents and introduce advanced technology to improve the technical efficiency. On the other hand, the pure technical efficiency is an important breakthrough, but the pure technical efficiency of Hubei University's growth rate is not so ideal, the relevant universities should continue to improve the organization structure and improve the scientific research management system. As to Hubei Province, the government should strengthen the supervision and government regulation to ensure the stable growth of pure technical efficiency and thus promote the growth of Malmquist index.
